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ABSTRACT 

This article reviews research concerning the 
organizational, selective, and connective aspects of reading and then 
assesses the impact of constructivism on four reading-related issues 
in the United States s (1) readability of texts; (2) assessment of 
reading ability; (3) instruction in reading; and (4) conception of 
literacy. The article argues that the c ^nstructivist tradition in 
reading research, begun early in the century and reinitiated about 15 
years ago, is producing new insights into discourse comprehension as 
part of the ••cognitive revolution. •• The article characterizes 
constructivism as providing a coherent framework for studying the 
reading process by portraying the reader as building a mental 
representation from textual cues by organizing, selecting, and 
connecting content. (A list of 177 references is attached.) (RS) 
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Abstract 



The construcdvist tradition in reading research, begun by Bardett early in the century and reinitiated 
about fifteen years ago, is producing new insights into discour i comprehension as part of the 
''cogptive revolution*" Constructivism, which provides a coherent framework for studying tiie 
rea^g process, portrays the reader as building a mental representation ftom textual cues by 
organizing, selecting, and connecting content This article reviews research intt> the organizational, 
selective, and connective aspects of reading and th'^n assesses the impact of constructivism on four 
leading-related issues in the United States: readability of texts, assessment of reading ability, 
instruction in reading, and conception of literacy. 



Construing Construcdvism: 
Reading Research in the United States 

By 

Nancy Nelson Spivey 
Carnegie Nfellon 



In The Mind's New Science Howard Gardner (1985) maintains that the major 
accpn^lishmerit of dib cognitive revolution has been 

the clear demonstration of die validity of positing a mental representation: a set of 
ccmstructs that can be invoked for die explanation of cognitive phenomena, ranging 
from visual perception to story comprehension. Where forty years ago, at the height of 
die.jbehaviorist era, few scientists dared to speak of schemas, images, ixdes, 
tnmisfptmations, and other mental stmctures and operations, these representational 
assuadjptions are now taten fen: granted and permeate die cognitive sciences, 
(p. 383)^ 

Certainly in die foiefiDnt of the cognitive revolution is research focused (xi discourse 
conpchension and thus focused also on the mentalrepresehtaticms constructed by readers as 
diQT interact with written texts. This new attempt to underst^ the process of reading has been 
an intadisdplinary e£forr,.undertaken by researchers from various (fiscq)Iines, including 
psychology, linguistics, sotificial intelligence, and educationr-all of whose contributions are 
being made wifliih die broad nameworic of the COTstriictivist tnutition. This tratUtion is bodi a 
way of diinking about reading and a way of studying die process of reading. 

It is difficult to determine when constractivism began to take hold in die United States. 
Sometime in die early 1970s cbgriitive psychologists moved beyond words and sentences to texts 
as diey studied die mental processes invdlyed in human memory and understanding.. Some 
psychologists were beginning to argue COTsmicti>ist notions: diat people, radier than texts, cany 
meaning and Uiat linguistic inputs merely prb^Hde "cues" diat readers use along widi dieir 
knowledge of die wotUI to construct meaining (Bransford, Barclay, & Franks, 1972). American 
linguists, infl^nced by die textiiiiiguistic movement in Euixype, also began giving more attention 
to intact texts-applying various discourse aialysis procedures as they examined texts as large 
linguistic units. Resesuthers in artificial intelUgence,.intent(m:p^ 
understand language, even simple stories, were snidyin^ the knowledge of text structure and 
general knowledge of die world diat were required for di^bourse undentanding. At the same 
time, educators were growing disenchanted widi rigid taxonomies of discrete reading skills and 
were listening to radical new ideas about die reader's active role in making meaning ftomlext 
Though constructivism would eventually provide a framework for knowledge about reading, in 
die early 1970s research in reading, especially reading compreheiisicm, was fragmented and 
lacked a coherent dieory. This feet was.pointed out by die National Institute.of Education when 
it was created in 1972 (cf Miller, 1973) and again, four years later, when it es'tabUshed die 
national Centarifor die Study of Reading widi a le^r in constructivist dieory as its head and a 
group of inteniisciplinary researchiers as its staff-a move diat chagrined many reading educators 
who held different notions about die nature of reading. 

Literestingly, American researchers studying discourse coniprehehsicn in die 1970s began 
citing die work of a British psychologist who had studied die reading of texts, earlier in die 
century but whose work had beBn largely overlooked during the 'pricoccupation widi behaviorism 
and nonsense syllables. They resurrected die ideas and the research approach of Sir Frederic 
Bardett, who reported twenty years of research in die 1932 book, Remembering: A Study in 



Ejperimental ar^ Sdcid Psychology^ Bardett had his subjects read connected text-most 
notably, 'The War of the Chosts," a North American Indian tale-and Aen, after various periods 
of time, write recalls of what they had read He studied his subjects' written recalls for 
deviations from the original material and found modifications, regroupings, and sin^lifications. 
Similar methods had been usedJ)efore by odior itscarchers ^inet & Henri, 1894; Henderson, 
1903; Philippe, 1897),^but it was'Bartlett who prcfjibsed a constructivist explanation for the 
transformations that occurred in recall He suggested that the changes were due to constructive 
prbc^ing that resulted from his subjects' "effort after meaning" to relate the new information to 
previously existing biowledgp structures* He proposed the notion of schema to signify a 
hypotiietical cognitive structure that was 

an active organization of past reactions or experiences, which must always be 
supposed to be operating in a well organized organic response. That is, 
whenever there is an order or regularity to behavior, a particular response is 
possible because it is related to similar responses, which have been.serially 
organized, yet wMch operate not as individual members coming one after 
ainother but as a uiutaty mass. (p. 201) 

Atten^ting to understand these organized knowledge structures, present-day researchers 
and theorists have revived, redefined, ami expanded "schema thepry''.and relialted ideas 
{cfi tL C Andwson 1977, 1978; It C. Ahdcrson & Pearson, 1984; Rumelhart, 1980, 1984; 
Rumelhart & Ortony 1977; Schallert, 1982; Spiro, 1977, 1980b)* A schema (die plural is 
^c/t^mofa) is conceived to be a global, generic stnicture in memory that has been abstracted by 
induction fiom experience* Hierarchical in nature, it has constituent variables that become slots 
to fill, or instantiate, in learning* Schemata have been-called the '^building blocks of cognition" 
and "the fundainentkl elements upon which all iitfbrmatitHi processing dq)ends" (Rumelhart, 
1980, p. 33). They are thought tp.play important roles in discourse comprehension and 
memory, since comprehending involves fihdiiig a configuration of knowledge that accounts for 
aspects of content in a text (Bransford & Johnson, 1972), and remeinbering sometimes involves 
reconstructing an interpretation on the basis of a knowledge structure in memory (Spiro, 1980a). 
Although the texm schemaia encompasses various types of global structints, some dstinct Qrpes 
have been suggested: /ram£5 (Minslqr, 1975),p/any (Schank & Abelson, 1977), scripts (Schank 
& Abelson, 1977), and memory organization packets (Schi ik, 1980). Some researchers 
(e.g., Chiesi, Spilich, & Voss, 1979) have even attempted t map the structure of dbinains.of 
knowledge. 

It is not only Bartiett's concept of organized knowledge stmctures but also his research 
approach that ch^terizes the constructivist tradition today. In his research B^ett was using 
the text as a tenc^late-a pattern against which he could compare his subjects* recalls and identSy 
the changes they were making. And Bartiett's ten^late approach continues to be used today, 
though in more^recise forms and m more carefully designed studies. Just ias Bardett was 
looking for changes made by his readers, researchers today are studying evidence of readers* 
constructiviQr. (Mtn using detailed templates of propositions finom die text base (cf. 
Frederiksen, 1975b;:Kintsch, 1974; Meyer, 1975), they seek insights into the nature of die 
mental representation by having subjects recall, as Bartlett's subjects did, what diey remember 
from the text and then comparing the semantic content and/or stnicture of die recall against the 
template to see what is .transformed,.added, or deleted. Recalls, labeled "second*order 
discburses" (Kintsch & vanDijk, 1978) because of dieh* close connections to otfier texts, have 
been a common source, but not the only source, of data in discourse research. Otfiers include, 
for instance, recognition tests and question-answermg to study inferencing, eye tnovernent 
patterns and think-aloud protocols to study on-line interactions with texts, and reaction times to 
study cognitive capacity during reading (cf. Britton & Black, 1985; Kieras.& Just, 1984). No 
matter what measure is used, however, the focus of the research is on what is constructed and 
how it is constructed, 
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My attempt hfere to construe constructivism is orgamzed into tw^ Thie first part 
briefly synthesizes findings of research in the constructivist tradition conducted during the past 
decade and a half. It looks at organizational aspects of constructivityj selective aspects of 
cpnstnictivity, and connective aspects of cpnstructivity. TTiough the emphasis in this review is 
on rese^h in the United States, it is iinp6|sTble to exclude contributions of researchers from 
other countries. The constructivist traditioii is not only interdisciplinary; it is also international. 
The sec(xidpart considws the impact of the constructivist tradition~the "revolution'V-oh four 
issues of social and political importance in the United States: readability of texts, assessment of 
leading ability, instruction in reading, and conception of literacy. 

CONSTRUCTIVIST I^ERSPECTIVES 

Constructiyism portrays the reader as actively building.a mental representation by 
coinbining new information from the text with previously acquired knowledge. The reader 
constructs meaning by organizing the content accoiding to tte structure of the text or accwding 
to another structure generated from a cognitive repertoire, by j</ccft«^ content on the basis of 
some principle of importance, and by co/mcc/m|r-Content through the maldng of inferences and 
elaborations. As b the nature of the mental representation, tfiere appears to be no consensus 
among theorists (cf. J. R. Anderson, 1983; Johnson-Laird. 1983; Kintsch, 1974), since the 
"representational assutnqptu)ns'' mentioned by Gardna*temain just thatr-assumptions. At this 
pomt, it seems fairiy safe to say that the representation is probably multidunension^, or at least 
has the potential for taking nooreithan one form, most usually propositi(mal^(Kintsch, 1974) but 
perhaps having also some vestiges of the surface linguistic form (Brewer & Hay,.1984), 
sometimes taking also the form of a stmctural anaIogue~a "mental model" (Ehilich & 
Johnson-Laird, 1982; Johnson-Laird, 1983) or a "situational rrxxlel" (Perrig & Kintsch, 1985; 
van IMjk & Kiiitsch 1983)-and sometimes even taking the form of imagdty (Denis, 1984). The 
constriictive activity involves applying both top-down (knowledge-driven) and bottom-up 
(text-driven) processes (Kintsch & van Dijk, 1978; Rumelhart, 1977; van Dijk & Kintsch, 1983) 
in an interactive fashion. 

ConstrucUvity and Organization 

Central to the consttuctivist view is the concept of organization-not only organization of 
the kriowledge that readers bring with them, such a j;schemata, frames, and scripts, but also the 
organization of the text and of the mental reprcsenritxbn built from reading the text Readers are 
thought to approach texts knowing how texts arc conventionally organized and knowing how to 
use text structure in forming representations. 

Some texts, such as folktale-lifce stories,rhave typical constituents and an expected^ or 
canonical, order for die appearance of the constituents. Such stories ^pear to be schematic, in 
Beaugrande and Dresslefs (1981) sense, "ordered sequences linked by time proximity and 
causality" Op. 90). Story grammarians (Mandler & Johnson, 1977; Rumelhart, 1975; Stein & 
Glemi, 1979; Thomdyke, 1977) have developed formal procedures for specifying the 
constituents (e.g., setting, episode) of a story and have de /eloped rules for generating tfieir 
sequence as well as tfieir causal and temporal relations. The stoiy grammar, a descriptive device, 
is a means for. investigating the characterisScs of tfie story schema, a hypotfiesized mental 
structure, and for testmg predictions about story pixjcessmg (cf Gee & Grosjean, 1984; Mandler 
& Goodman 1982). Some researchers (Brewer, 1986; Lichtenstein & Bruwer, 1980), though, 
have argued tfiat a person has a schema for tfie structure of events and tfie story is simply a 
certain kind of event 
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Some identifiable stnictuieis supply organization to expository texts. Although v^ious 
classification systems exist (cf. Brewer, 1980; Broraage & Mayer, i98i; Kinneavy, 1971; 
Mosenthal, 198S), the most productive^line of inquiry with expository texts thus far has probably 
been that of Meyer (1975; Meyer, Brandt, & Bluth, 1980; Meyer & Freedle, 1984), who has 
successtully adopted in her own research the liietorical predicates proposed by Grimes (1975). 
Meyer (1985) has recently collapsed Grimes' original list into five types of text organization: 
coUeciion^, a grouping of informati(m on the basis of some commonality; causal, a relation 
coh^osed of one idea as the antecedent or cause and the other as the consequent or effect; 
riespdnseidL pattem resulting from die coo^ppnents ofTproblem and solution or from the 
cooQponents of question and answnr; comparison^ an organization based on differences and 
amilarities between two or more tqpics; and descriptidfit a presentation of attributes and specifics 
alkMit a tp^ic. Though Meyer has used texts with clearly identifiable top-level stmctures in her 
own research, many--if not most-expository texts reflect more than one of these organizational 
patbms,=which can be combined in various ways. Theseitext structures appear to vary in their 
capadQr to hold bgether the content in a memorable way, with the descriptive pattern evidentiy 
being die weakest (Brandt, 1978; Meyer & Ereedle, 1984). However, even a particular 
structure, such as comparison, can vary in the way that the content is arrange and die 
permutations can produce differential processing (cf. Schnptz, 1984). 

Research in discourse comprehension has tiius far emphasized readers' using their 
knowledge of text stmcture to guide their understanding. If tiie original texts are well organized 
and if the readers have no overriding purpose en- perspective, skilled readers tend to construct 
mental representations witii die same or^uiizations as those of die texts. Sudh has been die case 
for stories in research conducted by the story grammarians and for eiqpositoiy texts in research 
conducted by Meyer and her colleagues. Meyer ( 1985) calls diis process of loddng for and 
using die author's organization die "stmcturb strategy." Readers' constructivity is also evident in 
studies of the restructuring of texts that have.dieir constituent order scrambled by the 
experimenter. Most of die research of diis tj^ has been widi scramblwl stories, which skilled 
readers tend to change to make conform to what diey have internalized in their rejpertoires as 
story patterns (e.g., Kintsch & van Dijk, 1975; Mandler, 1978; Stein & Nezworski, 1978; 
Thomdyke, 1977). In constructivist research dius far, most restructuring of expository texts has 
been found in die processing of unskilled readers, who tend to use list-like, unconnected 
structures in recalling even well-organized texts (e.gj., Marshall & Glock, 1978-79; Meyer, 
Brandt, & Bluth, 1980 ). There is also some evidence, diough, of intentional restracturing of 
expository texts when people disagree widi the message (cf Meyer & Freedle, 4984). 

Constructivity and Selection 

Since readers cannot store all die information from die texts diat diey read, dieir reading 
must be a selective process. They often make diese selections using an importance principle 
based on what is given prominence in die text by die author. Expository texts tend to have 
hierarchical structures with various levels of importance, in the prepositional content (cf. Kieras, 
1985; Kintsch & van Dijk, 1978; McKoon 1977; Meyer, 1975). Widi stories, importance of a 
unit seems to be detennined by a combination of factors: not only its, placement in a story 
grammar constituency but also its presence in a causal sequence and'its number of causal 
connections (Black & Bern, 1981; Trabasso & van den Broek, 1985; van den Broek & 
Trabasso, 1986). 

This "levels effect" occurs when units prominently placed in die text arc selected by die 
reader (e.g., Cirilo & Foss, 1980; McKoon, 1977; Meyer, 1975; Meyer & McGonkie,.1973). It 
is unclear at diis time why die higher level units arc differentially selected (cf. Anderson, 1976; 
Britton, Meyer, Hodge, & Glynn, 1980; Cirilo & FosSi 1980; Kintsch & van' Dijk, 1978). An 
eleinent of constructivity is present, however, even in this abstracting process, since the reader is 



using knowledge of text and content in selecting some units and rejecting others, relying on such 
fmoTS as the importance of the unit in the text and its serial position (Fi^body & Anderson. 
•1986; Kieras, 1980). ^ ~ 

The constructive element in selecting is especially evident when one examines research of 
Kihtsch and van Dijk (1978; van Dijk & Kintsch, 1983) on the reader's fonnation of a 
macrostructure, or gist, of the ibost cciioal content of the text For texts that do not have an 
ocplicit statement of macrostructuie; a reader generates a macrostructure by rccmsively applying 
macroniles (van Dijk, 1977, 1980). These rules oampress the text into the gist by eliminating 
soine informatioa in the content structure, by ccmibining elements into new, more complex units, 
and by tying togetho- a whole sequence of propositions. Macr^rocessing iq)pears to be an 
integral part of comprehension (Guindoii & Kintsch, 1984), and there is some evidence that 
mature readers using "shallow semantics" can still doive the gist even if diey have limited 
understanding of the content of the text (Kieras, 1982^ 1985). 

Of bourse, in addition to the text factors there can be overriding reado: and context fyctocs 
that deteraune what is imporbnt to select for memc^. Studies of such factors in the 
constructivist tradition include wbik on the perspectives fimn which Ae text is read (R. C 
Anderson & Pichert, 1978; Bower, 1978; Goetz, Schallert, Reynolds, & Radin, 1983; Kchert & 
R. C. Anderson, 1977); gc^s set by the reader and/or tasks given to the rbader ( Ficederikseh 
1975a; Just & Carpenter, 1980; Mayer, 1985); and atdtudes toward the content of the text (Meyer 
& Frecdle, 1984; Tyler & Voss, 1984). Surely another important fector that influences selection 
is imeresHngness, which has elicited peculations (Kintsch, 1980; ScHank, 1979) and some 
research (Hidi, Baiid, & HUdyard. 1982; Walker & Kintsch, 1986). 

Constructivlty and Connection 

Reading connected text, of course, involves making connections of various kinds. 
Although written texts provide cues for readers in making interconnections, readers use 
previously acquired knowledge to make many more connections in thie form of inferences. 

One important kind of connectedness is global coherence (van Dijk, 1980, 1985), the 
overall unity of the text and of its cognitive counterpart, the mental representation. Two factors 
already discussed contribute to this ^obal coherence: organizattonal structure and macrostrucnue 
' (gist), sinde they hold together the total content Another way of thinking about global coherence 
is in tcrms of theme or topic (Kieras, 1981)~what the discourse is about-since global coherence 
involves thematic unity. Also contributing to coherence in the reading of socas texts may be the 
fommtion of a stractural analogue: Johnson-Laird (1983).atgues diat the coherence of discourse 
is determined by being able to "construrt a single mental model for it" (p. 370). 

in addition to this global cdierence, there must be c(»uiections at the local level as the 
reader builds a mental representation of the textual content Hiese local-level connections tend to 
be linear relations between subsequent semantic units. Discourse analysis p.x)cedures have 
specified various kinds of links provided in the texts: logical connectives (Frederiksen, 1975b), 
linguistic cohesion (Halliday & Hasan, 1976), topic-comment structure (Danes, 1974; Witte, 
1983), given-new placement of information (Clark& Haviland, 1977), and referential o'/erlap 
(Kintsch & van Dijk, 1978). Gtonstructivist research indicates that tiiese local kinds of linkages 
influence the nature of discourse processing. For instance, people tend to spend more time 
reading when die connections are not clear (Carpenter & Just, 1977; Kintsch, Kozminslqr, 
Streby, McKoon, & Keenan, ,1975) and readers can have considerable difficulty in building 
mental representations when the text is unusually disconnected (Marshall & Clock, 1978-79). 
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Ifowever, since lieading is a constructive process, readers do read betwieen the lines and 
make their own connections. This inference-making ability allows discourse to be rather 
sketchjr, since readers can £U1 in gaps and can supply links in ibc propositional content, often on 
the basis of schematic knowledge structures (e.g., Abbott, Black, & Smith, 19^5). Inferences 
constructed during reading often appear to become an integral and indistingiushable part oi 
meoxxy for the text: 

when subjKts read a text, they store in memory a propositional representation of that 
text which is ixH necessarily a precise cmy of the text base fto^ 
been generated in the first place. SpedncaUy, if tfieie were some propositions in the 
ori^nu text base tfiu were not ejqnessedexpl^ reader 
will infer those propositions and store them mmemoiy in the same way as other 
propositions diat were represented eiqplicitly in the text (Kintsch, 1974: pp. 153-154) 

Various ^pes of inferences have been identified (cf. Beaugrande, 1980; Crothers, 1979; Mann &. 
,«Thomps(Mi, 1986; Seifert, Robertson, & Black, 1985), and some types seem to be more 
inqxntant than others in the reading of particular kinds 9f texts, such as causal inferences for 
stories (Kmper, 1982). Readers aLso make infetential connections Aat are not absolutely 
necessdy for their discourse understanding; they make elabcrative links with stored 
knowlec^e-embellislunents that have beneficial effects on memdiy (Reder, Chamey, & Morgan, 
1986; Weinsteih, 1978). These embellishments tend to be idiosyncratic, since ibtsy are based on 
an individual's experience with related situations (Reder, 1980). Some elaborative constructions 
take the foim of imagery, especially in the readihg of texts containing concrete descriptions and 
episodes (Denis, 1982; Matschark, 1985). 

RESPONSE TO ISSUES 

As we have seen, during the past fifteen years the constructivist tradition has begun to 
provide a theoretical £ramework for reading research and has generated a coherent body of 
knowledge ab^ut the organizational^ selective, and connective aspects of constructivity in 
reading.. But has constructivism thus fu* effected chaiiges beyond this building (^'theory? What 
kind m an impact is it having on issues of general concern in American spcie^? I turn how to 
four issues-readability of texts, assessment of reading ability, reading instruction, and 
conception of literacy~to consider what, if any, broader "revolution" hai^ taken place with the 
rise 01 constmctivism. 

Readability ofTexts 

For at least sixty years, efforts have been directed at determining the characteristics of text 
that affect ease or difficulty in reading (see reviews by Davison, 1984; Klare, 1974, 1984). The 
qutist Is a significant one: 

Identi^-^n: t?:^ qualities that make a text easy or hard to read is not oidy a_ 

fascinating intellectual puzzlie and a challenge to cunent theories of reading, butis 
also a problem of great social impOTtance. For our society to function, people have to 
be able to understand what they read; and documents, instructions, and explaruadons 
must be written in such a way that people can understand them. (lOntsch & Miller, 
1984, p. 200) 

Li the United Statesihe new constructivist tlieoiy is challenging the most common and firmly 
entrenched means oif assessing difficulty, die readability formula. In .the .American pubUc 
schools readability ratings based on formulas are, widely used in textbook selection procedures 
(Vaughan, 1976). Some states set formula-based requirements for tiie wording of insurance 
contracts (Bowen, Duffy, & Steinberg, 1986), and the military, often emplbys formuias when 
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setting criteria for the production of technical manuals (Duffy, 1985). Handbooks for technical 
writers include prescriptive guidelines based on readability formulas (sec Selzer, 1983, for a 
review). 

Approximately fif^ readabili^ fomuilas have been developed, but only a few are in major 
use: Daie-Chall (1948), Hesch (1948), Fry (1968), Gunning (1952), and Spache (1953). A 
fonnula typically has two quantitatively measured variables, one for a ^syntactic" factor (sentence 
kngth) and one a "seoumtic" factor (word fiu)iliaiity/g«^ 

tQgedier are used to predia a particular leading level such as tenth grade-third month, for a text 

reading levels are provided by conelation with one of diree lands of criterion measu^ 
ttxxher foranila; scores on an outdated reading lest that was never ^tended for use as a measure 
of readability; and scores on doze tests that teod to measure degree of redundancy of a tisxt, not 
difficulty. Attention in most research witfi these formulas has gone to statistical refinement, bpt 
Uttle effort has been niade titrough the years to focus on factors odter dum tiie surface ones 
induded in tteeariyforxniilas or to find noore adequate criterion noeast^ 1984). 
Qnrent knowledge about die reading process has not had a great impact on readability formulas, 
whidi do not consider such important aspects of die text as organization, connectedness, and 
density of content; nor do they consider the actual processing demands <Mi reader^ (cf. Huckin. 
1983). 

Many publisheis, especia^Uy publishers of educational and techmoa materials, use the 
formulas as both prediction and production devices. They depend on die formulas to indicate 
whedi^ a text is appimriate for a givm group of readers. They also ofbh require "writing to 
formula." or using die formulas to gukte rewriting to adjust die icvel rfa tftrtfty ■ r«ttVr ^i% 
audiehce~a use fior which die formulas were not mtended. As Klare (1984) points out, "merely 
shortening words and sentences to iinprove readabilty is like hokling a Ughted 
diemiometer when you want to make your house wanner" (pp. 717-7181: Studies show diat 
shortening sentences does not necessanly improve cbmmehension (Duffy & Kabance, 1982; 
Schlesinger, 1968) and can even make reading more difecult (Peoson, 1974-75). When a 
sentence is divided, die connective words may be omitted and die infierencing burden increased. 
Substituting short words for longer, more precise words can result in a less informative text (cf. 
Selzer, 1983), diereby possibly causing die reader more difficulty in constructing rneaning^ 
Davison arid Kantor (1982) examined revisions undertaken by a publisher to make particular 
texts easier, including some intended to adjust die fonnula-based readability level, and found 
many changes diat actually niade die texts harder. 

Sooae major efforts based on constructivist notions are being undertaken to xlentify factors 
diat really do affect ease or difficulty of reading texts. One line of research is diat of Kintsch and 
his colleagues. Kintssh's ideas about readability go beyond his earlier woric on factors diat 
influence difGculty, such as propositional density and topical shif& (Kintsch & Keenan, 197?- 
Kintsch, Koaninsky, Streby, McKooh & Keenan, 1975). In tests of die Kintsch and van Diik 
(1978) processing noodel of reading, Kintsch and Vipond (1979) have 
sources of difficulty for readers in constructing mental representations fiom text: reinstatemem 
-searches^ w]n ch oc cur when t he reade r has t o access long-ienn memoty becaiise what is being — 
read has ao connections widi what is in shortr!!erm menoofy, and inferences^ whicJi occtnr when 
corjiections are not provided between sections of die text In related research. Miller and 
Kutsch (1980) found diat inferences and reinstatement searches make large contributions to 
difficulty whereas die two surface measures commonly used in readability formulas, word 
frequency and scntenc-? length, account for very litde. Though die results of Kintsch's research 
dius far seem promising, more research is being done to examine longer texts and to identify 
otner factors diat contribute b difficulty (see Kintsch & Miller, 1984). Also pursuing an 
undcfstamiing of text difficulty are researchers at die Center for die Snxly of Reading. As part of 
meir examination of die "readability" of textbooks, diey have appropriated Grice's (1975) 
•'cooperativeness principle" widi constnictivist findings about reading to develop die cbiiccpt of 
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considerateness (Kantor, 1978)* Considerate qualities of textbooks include clarity of text 
structuit, coherent relations among concepts, unity of purpose, and appropriate content for 
intended audience (T.H. Anderspn & Armbruster, 1986; Armbruster, 1984). 

Instead of attenipting to identify factors that generalize across texts, other researchers study 
text difficulty by testing^peci^c texts with actual users (see Schriver, Hayes, & Langston, 1986, 
for a review of different methods of user-testing. Especially {Aomising is the think-aloud 
methodology (Ericsson & Sioion, 1984), which has readers verbalize; their thou^ts as they 
interact witii texts. Recordings of think-aloud sessions provide reader p^tocols, which reveal 
aieas dt difiScultyr in particular texts; Research of tiiis conducted initially for the national 
Document Desigh Project and continuing at Uie Cbxnmunicaticm Design Center at Carnegie 
Mellon University, has led to Protocol- Aided Revision (e.g., Schnver, 1986; Swaney, Janik, 
Bond, & Hayes, 1981), the use of think-aloud protocols to guide rewriting. 

In various ways, then, readabiliQr is being reconceptualized, but clear answers ate not yet 
available. Because of the complexly of the reading process, valid measures of readability may 
never be simple. At least, though, ciureiit research is calling into question the predominant 
superficial approaches. Not simply a set of text characteristics, readability comes from a reader^s 
ease or difficulty in constructing meaning from a particular text To understand readabili^, one 
musf look at text features in relation to the reader, since readabili^ is the result of tiie interaction 
between reader and text 

Assessment of Reading Ability 

With rene wed and emphatic emphasis on educational accountability (A Nation at Risk^ 
1983), testing is gaining ill sodal and p^^ Educational 
assessment is a Ug indusfry, and much time and money are expended in the public schools on 
various kinds of achievement tests, including tests intended to mieasure reading ability (B. 
Anderson, 1982). However, current leading comprehension tests, typically composed of 
passages to be read and multiple-choice questions b be answered, are clearly inadequate when 
one examines the task and tiie texts from a constructivist perspective. 

The problem is tiial-current.standardized reading tests-social artifacts, as Haney (1981) 
calls many American tests-are still based on discredited, precbnstructivist notions of reading. 
Very similar to tests developed in tfie 1920s (Fair & Carey, 1986; Fair, Carey, & Tone, 1986), 
current tests do not reflect an understanding of tiie consouctive, interactive nature of the r&ading 
process. In their technical manuals, test-makers do not discuss die proc^sing demarids r^uired 
by tHe particular texts and questions tiiat they include on tiieir tests, fostead of addressing 
construct validity-whetiier or not the test measures what is really involved in reading-they tend 
to emphasize critraion-relatei validity-rhow well tfie test correlates witii otfier tests. According to 
Ellmore and Kay (1983), "Research on die evaluation of reading comprehension has not for Ae 
most part been conducted witiiin tfie framework of a tfieory of reading coiaprchension, nor even, 
as far as we have been able to tell, has such woik.been conducted witli attempts to develop such 
a tfieory" (p. 3). 

One major difficulty for developers of reading comprehension tests is presented by readers' 
prior knowledge of the content of the^passages. It is well known tfiat background loiowledge 
can bias the results of testing, since knowledge as well as the ability to comprehend is being 
measured. Test-makers currently use tfiree approaches to try to dindmish tfie effects of tfie bias: 
broad topic coverage, which is inadequate because it merely ensures that those witfi greater 
general knowledge do better, elimination of questions tfiat students witfi greater knowledge can 
answer without reading the passages, which fails because prior knowledge has more extensive 
effects tfian can be controlled in tfiis way; and use of statistical models based on estimates of 



subgroups' knowledge of the included topics, which does not control for difieiences between 
individuals (Jbhnston, 1983, 1984). Although the biasing effect of topic knowledge has long 
been recognized, ccxistructivist research has demonstrated that prior knowledge is a bias that 
cannot be removed, for it is an integral part of comprehensi(XL Johhstcm (1984) argues that, 
instead trying to do the impossible-eliminate the effect of prior knowledge-test-makers 
shouki sooiehow assess the extent of a readers knowledge of the topic and integrate the prior 
knowledge factor into the test 

AnoAer major weakness in current reading tests lies in the passa^s that arc used-a 
weakness that is evident when passages fiom inajor tests are stuped with discourse analysis 
procedures. In an ex^sive exanunation of reading test passages as (em, Fillnxne and Kay 
(1983) concluded that they.g^nerally M as represciitativcs of DigM writing. The ^xts have 
characteristics, such as uncldar referents, inconsistencies, ami conflicts, that predispose readers 
to misread them and to derive the wrong responses to questicds about them. Li a related study, 
Langer (1987) found not only weak organization and other feanires of poor writing but also 
some texts that ztt of pseudo-genres, pretending to be representatives of apartkular genre but 
not nieeting expectations for characteristics 6[ Ae geiire. She also found Aat some test passages 
make unbelievable assertions that conflict with re^hers* knowledge. To succeed on some items, 
then, readers have to suspend their Imowl^ge of text organization and avoid integration wiA 
previously acquired topic knowledge. On tests, it seems, readers oftdi have to use sttategies 
other Aan those diat cmstructivist research shows are normally invdved inmaking meaning 
fixxn text. 

So reading tests too are being challenged by new understandings (tf the processes involved 
in constructing mental representations. Also up for oiticism is the prevailing "deficit nsodef of 
reading dis^ility based on testing and dia^osis (see critique by Coles, 1978). Gbnstnictivism 
offers a new perspective for viewing difficulties in reading: A reading difficulty must be 
considered a result of the reader-text interaction instep of being solely a deficit of the reader 
(cf. BlachQwicz, 1984; Lipson & Wixsori, 1986). 

Instruction in Reading 

Until recently not much attention in American schools has gone to teaching smdente how to 
understand texts, fostead of emphadzing how to buHd meaiung fiom texts, the predominant 
approach to instruction in reading comprehension has been for die teachor to ask questions about 
what is read and for the students to answer them, always with an enq)hasis <hi getting the 
"correct- answer (Purldn, 1979). Reading conqirehension instruction has also been influenced 
by die old ccmception of reading as a set of discrete skills to be tauglit separately rather than as an 
interactive process that is botii knowledge-driven and text-driven in the ccmstruction of mental 
representaticMis. Howevier, as Pfearson (1985) claims, new insights about reading hold potential 
for "^changing the face of reading comprehension instraction.'* 

Many of tiie new insights have come from research with instructional metiiods that show 
students how tfiey.pan construct meaning from die texts diat they read. Consistent witfi 
constructivist tfieoiy, tfiese metiiods emphasize OTganizuig content, selecting cmtent, and 
connecting content Students are taught, for instance, how t^y can perceive organizational 
structures of text and use tiiem to guide tfieir reading ^randt, 1978; Horowitz, 1985a, 1985b) 
and how they can restructure the content of a text by appljdng a new organizing schema (Brooks, 
& Dansereau, 1983) from their repertoire. They are tau^t to use a set of summarizing rules 
(Brown, & Day, 1983; Hare & Borchaitit, 1984) or a procedure of hierarchical mapping (Taylor 
& Beach, 1984) for constructing the mental gist from a text. They are taught to perceive-and 
map-tfie relations among ideas in a text (Armbruster & T. R Anderson, 1981; Dansereau, 
1979) and to integrate and elaborate what tiiey read (Langer, 1984). 
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One of the forces promoting the constructivist view of reading among educators and 
policynudoers is the aforementioned Center for the Stu^ of Reading* Constructivist theory.has 
undcrgiided the work of the Center since its inception in 1976, when the contract fix)m die 
National Institute of Education went to the University of Illinois with a major subcontract ^ing 
to Bolt» Bteranek and Newman of Can^ridge, Massachusetts* Under the direction of Richiatrd C. 
AndersoQ*-6ne of the poneers of constructivism in tli^ early 1970s and an active researcher 
today-& Center stafif have conducted sigmficant basic research into the process of reading as 
well as iq[)plied leseuch into re4£fing instruction and textbook gualiQr (including ibe wcric cited 
earlier). Reseaich iu the Center has led tt> mm 

RqKxrts, which ione written by researchers at the Center and read by eduottors^ policymakers, and 
other researchers in the U*S. and elsewhere. 

Constructivist findings permeate die recent educati(xial report, Becoming a Nation of 
Readen (^C. Axidttson^ Hiebert, Scott, & Wilkinson, 198S) produced by the National 
Commission on Reading, which was chaired by Richaid Andarsmt This rqiort, prepared unde^ 
die »i^ices of die National Academy of Education and ^xmsored by the National bisitimte of 
Education, is a syndiesis of research finding intended to guide educational practice. The rcpqrt 
cleady presents reading fix>m a constructivist perspective, as diese excerpts fixxn .die beginning of 
the docmnent illustrate: 

Reading is die process of constructing nieaningfirei^ ftisaccmqilex 
skill requiring die coordination of a number of interrelated sources of infcmnation. 
(p.7) 

Reading is a process in which infomation from die text and knowledge possessed by 

die reader act to^dier to produce meaning, (p. 8) 

No text is conqptetely self-e)q>lanswory. In inteiprcting a text, readers draw cm 

their storc of biowleidge about the topic of the text Readers use this prior knowledge 

to fill in gaps in the message aiKl io integrate die different pieces of information in 

the message That is to say, readers **construct** die meaning, (p. 9) 

From this constructivist perspective, then, the report addresses educational issues and presents 
instructicmsd methods consistent with the new research and dieory. The impact of this national 
report is yet to be seen, although several states are currendy using it in teacher preparation, and 
one sote is using it as a guideline for revamping its reading programs. 

Concepticm of Literaqr 

Constructivism is changmg die old bipartite exception ci literacy. In die eariy 1970s a 
linear-stage model of reading (Gough, 1972) was paired widi a linear-stage amception of 
conqK)sing (Rphman & Wlecke, 1964). The processes of composing and comprehending were 
viewed as inverses of each odier (Page, 1974), and diey were kept separate in bodi dieory and 
practice. In the United States die two were not really equal parmers in literacy, dioug^ because 
more attenticm in research, government funding, school curricula, and teacher preparation was 
given to readings as Graves (1978) pdnted out in his plea io Balance the Basics: Let Them Write. 

The constructivist tradition has helped make people aware of the essential 
interconnectedness of reading and writing. If reading is a constructive process of 
meaning-making, it must have some parallels with composing, which also involves actively 
constructing a niental representation (Kucer, 1985; Hemey & Pearson, 1983). As van Dijk and 
Kintsch (1983) conjecture: 

It seems highly implausible that language users would not have recourse to the same 
or similar levels, units, categories, rules or strategies in bodi die productive and 
receptive processing of discourse: In bodi diey handle surface structure arid semantic 
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rcpresentations,.and many of the rule-governed and the strategic relations between 

ttem will feature both in prcviuction and comprehension [W]e have seen on tmay 

occasions that comprehension is hot simply, a.passive or bottom up process. Much of 
our understanding is active, tqp-dcwn, constructive and productive, (p. 262) 

Even diough reading .ml writing are cleaily not isomorphic since they present many different 
cognitive demands (cf. Braccwell, 1980; ^Itte, 1935), the two appear to have some similarities 
in processing. 

Resemrh to expkire Ae comiectum between reading 
single correlations oS various measures of ability in reading and wiitiiig (dT. SuMslty, 1983). 
For example, some studies (e.g., Beteiter & Scaidamalia, 1984) have demonstrated diat 
s chemat ic patterns associated with genres are internalized tfuoog^ reading and subsequently 
ejrtcmalized through writing, and ihstructiohal research (e.g.,.Goidon & Braun, 1982; Taylor & 
Beach, 1984) has shown that instruction in eidier reading or writing can, in some instances, have 
a fitciHtative effect on petfonnance on the odier. Additional studies (Atwell, 1980; Flower, 
Hayes, Carey, Schriver, & Stratman, 1986; Peri, 1979) haye begun to explore the constructive 
processing Aat cdces plade wben a writtr reads his or her owa writing. Interesting questions are 
l)eing raised about changes in the mental rqnesentation diat occur as a person reads and revises a 
piece and about the constructive processes involved in rfsatfing to reviser-focuJng, fining in 
g^, fccmihg and reforming a maciostructure (Flower, et ai,198(^ ^^tte, 1985). 

Now that the rigid dichocomy is disappearing, educators at all levels of instruction fiom 
elementary school (e,g.,.Grave$ &Hansen, 1983) through cdlege (e.g., Pfctrosl^, 1982) are 
seeing new w^ to integrate reading and writing. Researchen as well are becoming interested 
in a whole range <rf tasks Aat have characteristics of bodi con^cdi en siCTi and 
compositipn-fty&rirf tasks, as Bracewell, Frcderiksen, and Rederiksen (1982) call ihem. These 
hybnd tasks would cotainly include writing such second-order discr)urse as summaries and 
response sta^inents tfiat arc based on single textual sources. But tfi^y would also include 
synthesis-writing, which involves die use of multiple textual sources as one constructs a 
composite n^ntd i^dpresentation by combining infoimatioh drawn fix>m the different sources 
widi previously existing knowledge (Spivey, 1984). Commoii syndiesis tasks, such as report 
wnting, are, characterized by complex knowledge transformations that occur as information fiom 
various texts is integrated and rtstructurcd. Multi-text tasks are becoming an important focus for 
ecologically valid research^ such as 3»at being conducted in the Reading-to-Write Project 
OFlcwcr, et aL, 1987) of die Center for the Study of Writing sponsored by die U.S. OfiRce of 
Educational Research and Improyenaent (forineriy National Ihstimte of Education) and located at 
the University of California. Berkeley, and Camegic Mellpn University. 

CONCLUSION 

Wvih its attention on die role of mental structures in reading, die constructivist tradition has 
dramatically changed theory and research in reading during die past fifteen years. New 
uMhastandings about die reading process have also begun to affect Americah society in general. 
ConstnM.iivism is nusing questions about textquality and about reading abilities-questions diat 
challenge previously accepted ways of viewing text and reader-and it b promoting real changes 
in pedagogy and a new iritegratcd conception of literacy. However, as in otfier areas of research 
m die active revolution, reading research to date has been limited: it has focused on materials, 
tasks, and contexts (e.g., ratfier brief texts often read in a controlled setting) diat do not yet have 
die richness or complexity of diose diat people experience in dieir daily lives. The work dius far, 
diough, leads to further research, bodi basic and applied. Widiin die cohstractivist tradition-its 
focus on mental rcprcser^tations, its use of a template mediodology, and its accumulated body of 
knowledge-researchers have a paradigm for examining the cognitive structures and operations 
diat emerge in more complex reading tasks. 
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Note 



This article has benefited considerably from discussions about constructivism that I have had 
in recent months with Mike Rose and Linda Flower, and I appreciate their tfioughtfol responses 
to an earlier version of the essay. I ahi also grateful to Gary WaUer for his insists and 
suggestions. 
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